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ABSTRACT

The 1daho augnented fish health nonitoring contract DE-Al79-
87BP65903 was awarded in June 1987 and fully inplenented in January
1988. The fourth annual report of activities serviced under this
contract is presented. The prevailing fish health problens in 1990
include persistent infections caused by Mxobolus cerebralis and
Fl exi bacter osvchronhilus. Subclinical infections of _Renibacterium
sal noni narum have been confirned in pools of chinook kidney tissues
using Enzynme-linked immnosorbant assay (ELISA), but to date,

nortality and clinical signs were not apparent in juvenile
anadr onous fi sh. Cinical signs were observed in returning brood
chinook at all chinook facilities. Furuncul osis  (Aeronbnas

sal noni cida) was isolated in conjunction with nortality at N agara
Springs in the spring of 1991. The anadronous fish pathol ogist

position was accepted by Doug Mmnson in July 1991. Conpl et e
di agnostic and inspection services were provided to eleven |daho
anadronous facilities. This report describes work done to neet

contract agreenents and summarizes the fish health findings of
anadronous stocks reared at and returning to ldaho' s facilities
during 1990-1991.
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I NTRODUCTI ON

Since 1987 Idaho Departnment of Fish and Gane (IDFG, referred
to herein as the Departnent, has participated in a Colunbia Basin
augnmented fish health nmonitoring project funded by Bonneville Power
Adm nistration (BPA). The project was designed to upgrade and
standardi ze fish health nonitoring procedures used by anadronous
fish producers in the Col unbia Basin. The purpose of the project
is to collect fish health information, evaluate it, and determ ne
if fish health can effectively be used in mtigation prograns.

The Departnent operates eleven fish production facilities in
the Colunbia Basin (Table 1, Figure 1). Fish health services for
these facilities were provided by the Eagle Fish Health Laboratory
| ocated at Eagle, 1daho.

This report constitutes the results and progress for the
period May 1990 to April 1991 or nonths 36-48 of the 60 nonth
proj ect . See Foott and Hauck (1988, 1989) and Hauck 1990 for
previously reported information



MATERI ALS AND METHODS

Conmpl ete diagnostic, nonitoring, non-infectious, and water
guality services are conducted at the Eagle Fish Health Laboratory.
The | abor at ory provi des bacteri al , parasitic, viral,
hi st opat hol ogi cal, and water quality support services.

Monitoring nethods for infectious diseases have not changed
from those reported previously (Foott and Hauck, 1988, 1989). Fish
heal th condition was assessed according to Goede (1988). Sanpling
and | aboratory nmethods have been according to Anbs (1985) and terns
and conditions required by contract or interagency steering
comittee. Met hods outlined by the Pacific Northwest Fish Health
Protection Conmttee Mddel Conprehensive Fish Health Program were
al so considered and used as appropriate. Each nonitoring or
i nspection case and sanple collected on a given date is referred to
herein as an "accession". The first nunbers of each accession
refer to the year of collection; the last nunber is the case nunber
of the corresponding year.

A data storage and retrieval system has been devel oped using
tenplate DBase 3+ witten with Cipper software program Thi s
systemis being used at the |aboratory. It is also being nodified
to other Departnent progranms now in use or under preparation



Tabl e 1. List of upper

Colunmbia R ver

Basi n

anadr onous

facilities operated by Idaho Departnent of Fish and

Gane.

Facility

Wat er Source

St ock/ speci es

Magi ¢ Val l ey Hatchery
Bud Ai nsworth, Manager
Filer, I1daho

McCall Fish Hatchery and

South Fork Satellite
Gene McPherson, Manager
McCal |, |daho

Ni agara Springs Hatchery
Jerry Mowery, Manager
Wendel |, I daho

Oxbow Hat chery
Doug Young, Manager
Oxbow, Oregon

Pahsi meroi Hatchery
Bob Mbore, Manager
Ellis, Idaho

Rapid River Hatchery
Tom Levendof ske, Manager
Ri ggins, Idaho

Powel | Satellite*+
Jerry MGehee, Manager
Kam ah, 1daho

Red River Satellite*+
Jerry MGehee, Manager
Kam ah, | daho

Sawt oot h Hat chery and
East Fork Satellite
Ri chard Al sager,
Stanl ey, |daho

Manager

cover ed
spring above
Snake River

Payette Lake

uncpvered
spring above
Snake River

Snake River

Pahsi ner oi
R ver
Rapid R ver

Lochsa Ri ver

Sout h For k
Cl earwater River

Sal non Ri ver

* Adult holding and juvenile release site for

(under construction)

+ Not listed in BPA contract

nonitoring project.

Pahsi neroi A
st eel head,
East Fork B
st eel head,
Cearwater B
st eel head

Sout h Fork
Sal non Ri ver,
sumrer chi nook

Pahsi ner oi
and Hells
Canyon A

st eel head

Hel | s Canyon

A steel head
(adul t hol di ng/
i ncubati on)

Pahsi ner oi
sumer chi nook,
A st eel head

Rapid R ver and
Hell s Canyon
spring chi nook

Cl earwat er
spring chi nook

Cl earwat er
spring chi nook

East Fork and
Sal nron Ri ver
spring chi nook

Cl earwat er Hatchery

as part of augnented fish health



Location of
facilities.

Figure 1.
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RESULTS AND DI SCUSSI ON

Project Staff and Equi pnent

In July of 1990, A. Douglas Miunson started work at the Eagle
Fish Health Laboratory as the anadronous fish pathol ogist.

Laboratory staff who assisted with field work were Roberta
Bergstrom Scott, Sharon Landin, and Rosanne Lokker. A Kent Hauck
and Keith A. Johnson continued field work during the absence of an
anadr onous pat hol ogi st.

Project and Technical Steering Commttee

Activities are according to contract ternms and conditions
specified in Appendi x 1.
25 April 1990, Wenatchee, WA neeting attended by
A. K Hauck
19 July 1990, Vancouver, WA neeting attended by
A. D. Minson

Fish Condition (Organosonatic | ndex Wrk

Contract ternms specify that organosomatic analyses to be
collected at:

Facility Speci es

McCal | Summer Chi nook
Sawt oot h Spring Chi nook
Rapi d River Spring Chi nook

The specified anal yses and additional analyses are collected
at Pahsineroi (Sumrer Chinook), WMgic Valley (Steelhead A and B
stocks), and N agara Springs (Steelhead A stocks). Data is
presented in Tables 2a-2n.



Conmparisons of organosomatic data from steel head hatcheries

provi ded interesting results. Niagara  Springs steel head
(Pahsi neroi STA) had high nesenteric fat and about 40% of tested
fish had frayed gills. Lengt hs, weights, hematocrits and serum

proteins were higher at N agara Springs than at Magic Valley.
Magi ¢ Vall ey steel head appeared to have fewer problens or |esions
of gills and liver than Niagara Springs. It is interesting to note
that the fish at N agara Springs had just experienced an epizootic
of Flexibacter psvchrophilus (COAD), were under environnmental stress
(overcrowdi ng and hypoxia), and about to experience an epizootic of
furuncul osis, yet the data collected appears to be normal for this
station, during that time of the year. The larger size of the
steel head at Niagara Springs is due partly to a richer diet (Rangen
Salnmon Starter) than used at Mgic Valley (Rangen Trout D et).
Ni agara Springs fish are in general the first egg takes and are
usual Iy several weeks older than Magic Valley's fish.

Chi nook salnmon preliberation evaluation revealed one of the

heal thiest in recent years. Preliberation sanples did not have
virus or BKD, while the organosomatic data appear to be
insignificant between hatcheries. Hematocrits this year were
hi gher throughout all ponds this year at Rapid River. This was
expected since EIBS was not a problemthis year. Pond circul ation
i nprovenments at Rapid R ver have helped inprove fish health
dramatically over the past two years. Glls at all chinook

stations appeared to be normal and better than the previous year
except that Dernocvstidium was isolated in |ow preval ences at
Sawt oot h and Rapid River.

A warner station with nud bottom ponds, such as Pahsineroi
will produce slightly larger and heavier fish than Sawm ooth (col der
and concrete raceways). Due to the difference in hatchery schenes
it is difficult to assign nuch value to conparisons nmade between
two different hatcheries. Conpari sons nmade between two different
years at the sane hatchery should be Kkept to very genera
statenments, wusing Gaussian and non-paranmetric statistics

Augment ed Fish Health and Pat hogen Monitoring

The discussion of fish health nonitoring is discussed in four
sections: vi ral pat hogens, bacteri al pat hogens, parasitic
pat hogens, and m scel | aneous problens. Further discussions involve
| ab support services and water supply studies.



VI RAL PATHOCGENS

Infectious Hematopoietic Necrosis Virus (IHNV), the viral
agent responsible for IHN was detected at Crooked River in spring
chi nook (accession 90-169). A total of 3 of 8 pools were found to
be positive after transport from Dworshak hatchery. These were
considered low titer carriers.

Al'l other isolations of IHNV were | ocated from brood steel head
at Oxbow (accession 91-118), and Pahsinmeroi (accessions 91-128 and
91-114). No nortality was attributed to IHN in juvenile anadronous
fish.

Infectious Pancreatic Necrosis Virus (IPNV), the causative
agent of IPN was isolated at Magic Valley in 1989 broodyear fish
showi ng clinical signs (accessions 90-76, 90-77, and 90-78). As
these fish entered the sunmer of 1990, no further isolations were
observed and the culturists did not notice any signs suggestive of
IPN. Follow ng release, a stringent sanitation of Magic Valley was
conducted to reduce or elimnate |PNV. | PNV has not been detected
si nce.

I PNV was isolated from brood steel head at Oxbow (accessions
91-106 and 91-118) Pahsinmeroi (accessions 91-63, 91-76, 91-78 and
91-91) and Sawm ooth (accessions 91-87a and 91-114).

Ervthrocytic Inclusion Body Syndrone (EIBS), was found in
Rapid River spring chinook (accession 90-246). Only one fish was
found to be positive in a sixty fish sanple. This fish was
considered a carrier, and was not show ng signs of the disease. No
nortality was attributed to EIBS this |ast year.

I ncl usi on bodi es suggestive of EIBS were detected in several
Pahsi neroi brood steel head (accession 91-93). These slides were
sent to the Aynpia Fish Center where John Mrrison and Ray Brunson
viewed the slides. These individuals considered the sanples were
negati ve. Because of +the very few inclusions present EM
confirmation was not feasible. Until confirmation is possible,
this finding is considered negative. No | osses can be attributed
to this isolation.

BACTERI AL PATHOGENS

Reni bacteri um sal noni narum was not isolated in any juvenile
chinook or steel head at anadronmous |DFG hatcheries except for 1990
brood spring chinook at Sawtooth Hatchery (accessions 91-120, 91-
153, 91-154 in April and May). The decline in nortality and
norbidity can be attributed to the managenment plan inplenented in
t he | DFG anadronous hatcheries. Although side by side conparisons
were not made at this level, hatchery control of _Reni i
seems to be a reality. Whet her this protection is adequate once
the fish leave the hatchery remains to be seen. Thi s has brought
the level of infection below our ability to detect it with the
fluorescent antibody test (FAT).




Returning brood chinook salnon and steelhead did produce
positive isolations using FAT. The MCall hatchery operations did
not yield any positive broodfish fromthe South Fork of the Sal non
Ri ver trap. Two fish with gross lesions in the spleen and ki dney
were not utilized in the spawmn. Positive brood chinook were found
at the Powell trap (accession 90-225), Pahsineroi accessions 90-226
and 90-237), Rapid R ver (accession 90-222) and Sawt oot h
(accessions 90-212, 90-214, 90-215, 90-223, 90-224, 90-227 and 90-
244) . Positive brood steelhead isolations were at Saw ooth
(accessions 90-89, 90-102, 90-142 and 91-12).

Bacteri al Col dwat er D sease caused by Fl exi bact er
psvchronhilus caused chronic nortalities at N agara Springs
(accessins 91-05, 91-20, and 91-53) in Pahsineroi steelhead. O her
stress factors (overcrowmdi ng and hypoxi a) nost certainly
predi sposed the fish to disease. The nortality averaged 0.08% per
day and was treated with oxytetracycline nedicated feed. Response
to the nedicated feed was disappointing, thus the nedication was
doubled until results were seen (21-28 days). Wth the inprovenent
in technology, F. psvchronhilus isolations have been increasing.

A nortality at Mgic Valley (0.5% per day) was initially
attributed to Flexibacter psychrophilus which was isolated in the
initial sanpling. Subsequent cultures throughout the epizootic did
not produce this bacteria again. It appears this was a nutritional
probl em To offset this, oxytetracyline nedicated feed is now
recommended to be in the soft noist diet.

Furuncul osi s caused by Aerononas sal nonicida caused nortality
at N agara Springs (accession 91-102) at a daily average nortality
of 1.17% Due to the release of these fish immediately after the
sanples were taken, chenotherapy was not admnistered to these
fish. No further information has been received on these fish as

they travel ed down stream (pertaining to A__sal nonicida).

Enteric Rednmouth caused by Yersinia ruckeri, was not isolated
nor were signs of infection noticed by pathologists or hatchery
per sonnel .

PARASI TI C PATHOGENS

Wiirling D sease spores (Mxobolus cerebralis) were detected
in nost pools of juvenile sunmmer chinook from Pahsineroi
(accessions 90-100, 90-141, 90-192). Pahsi neroi Hatchery had one
case where all pools were negative (accession 90-140). Sawt oot h
Hat chery had positive pool isolations (accessions 91-104, 91-110,
91-116, 91-129 and 91-130).

It is unclear if the prevalence of infection is increasing.
One sanple (90-140) showed 0% preval ence, while pooled sanples
earlier and later (90-100 and 90-141) were 100% i nf ect ed. Fur t her
research is being considered to find out the earliest age chinook
salmon can be exposed to E cerebralis and be refractory to

8



i nfection. Presently, in the absence  of a sui tabl e
chenot her apeuti ¢ agent, nmanagenent practices to avoid the etiologic
agent at susceptible tines, are being considered.

Ceratonyxa Shasta - The signs of C Shasta were not noticed
nor were the spores evident when gut sanples were taken (except for
two brood fish (chinook) from Powell). Presently, C Shasta does
not appear to be a problem in the anadronous hatcheries of |DFG
Probably the anadronmous fish becone infected when they outmgrate
in the spring.

Proliferative Kidney Disease The signs of the PKX agent were
not noticed during inspections, therefore further sanpling was
unnecessary.

O her Fish Losses Attributed to Pathogens

Ichthyonhthirius multifilis was found at MCall and O ooked
River, but no fish losses can be attributed to this agent this
year.

Concl usi ons

The |daho Department of Fish and Gane's involvenent in this
proj ect has been productive. To date, surveillance of juvenile
fish and returning brood fish at anadronous stations has increased.
Di agnostic services have increased yearly and the level of
technol ogy present at the Eagle Fish Health Laboratory has expanded
the laboratory's ability, making it a nodern, functional fish
di agnostic center for the state of Idaho. Directly or indirectly,
our involvenent in this project has been instrunental in inproving
the quality of Idaho's anadronobus hatchery fish

The anadronous hatchery program has benefitted from the BPA
pr oj ect through nonthly inspections, anal ysis of hat chery
constraints, and funding to achieve anadronous hatchery goals.
Sawt ooth Hatchery has benefitted from this program by the
pat hol ogi st (funded by BPA) and hatchery staff inplenenting
prograns to manage around etiol ogical agents such as D sal ost onum
Myxobol us cerebralis and Renibaterium sal noni narum Through BPA
nmonitoring, |DFG natholoqists have been able to evaluate i odine
di sinfecté&s, erythromycin injections erythronmycinnedicated feed
treatnments, and BKD segregation. Al of these techni ques have been
successful in limting BKD at Sawtooth Hatchery and have been
i npl emrented at McCall, Rapid River, and Pahsinmeroi (not including
BKD segregation).

Rapid River has been structurally nodified by suggestion of
BPA funded pathol ogists and has helped with a perennial EIBS and
col dwat er di sease probl em



The steel head program at |DFG hatcheries has been successful
in limting IHN and IPN through a culling program Feed
performance eval uation by |DFG pathol ogi sts have produced a higher
quality fish (fins, and body condition) at Magic Valley. Ni agar a
Springs has inplenented |ower densities, which has relieved
col dwater disease related nortalities, and hopefully elimnated
the perennial stress (overcrowding and hypoxia) experienced in the
spring before outplanting.

A program to nmanage around whirling disease has been
i npl emented at Pahsi mer oi . Eagle Fish Health Laboratory
pat hol ogi sts have suggested to rear fish at Sawtooth Hatchery in
uncontam nated well water to 7.0 centinmeters in length. Then these

fish will be ponded at Pahsinmeroi in the earthen ponds. Thi s
program wll be evaluated by serial necropsy and standard
di agnostic nmethods for whirling disease. The augnented fish
nonitoring project has been instrunental in developing and

impl ementing a fish health program for |daho anadronous fish.

The Augnented Fish Health Monitoring Project for the 1990-1991
year has proven to be quite successful. Through this project, nany
anadronous hatchery problens have been addressed and solved.
Bacterial kidney disease, although pervasive, has been suppressed
t hrough managenent and chenot her apy. In the comng years,
i mpl ementation of current technology wll further suppress or
elimnate the disease from anadronous hatchery stocks.

The Eagle Fish Health Laboratory has been the foundation of
identifying disease problens throughout the state. Whet her
infectious or non-infectious, the |aboratory has been able in nost
cases to identify the etiologic agent or predisposing condition

Through the BPA funded nonitoring, etiologic agents have been
spotted before problens have actually existed. Hatchery personne
were subsequently warned of a pending outbreak and coul d i npl enent
the correct managenent for healthy culture. As we enter into the
fifth year of this BPA project, the Eagle Fish Health Laboratory
has established itself as a vital part of the |IDFG hatchery
progr am
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Tabl e 2a.

SUMVARY OF FISH AUTOPSY
ACCESSI ON NO  91- 34al LOCATION:  RR
SPECI ES: SC AUTOPSY DATE: 02/21/91
STRAIN: RR AGE: BY90
UNIT: 1A SAMPLE SIZE: 10
REASON FOR AUTOPSY: PRE-LIB
| NVESTI GATOR(S): DM RL/ SL/ SW
REMARKS:
STANDARD COEFFI Cl ENT
MEAN DEVI ATI ON CF VAR ATI ON
LENGTH 113. 70 9.55 8. 40
VEI GHT 18. 19 4. 34 23. 88
KTL* 1.22 0.13 8. 59
CTL** 4.22 0.43 9. 47
HEMATOCRI T 34. 80 11. 04 31.73
LEUCOCRI T 0. 33 0.12 37.16
SERUM PROTEI N 5.78 0.81 13. 99

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER
** CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH POWAER

L s v SN L Ve e . S ikt S W e W ik . T S e — . e S ) Y S T RS S A S Sept A W T S T Y0 M T T S —— AT S A w— T Gl g —— o S bl S S ke e

VALUES As PERCENTS O TOTAL SAMPLE

PSEUDO- VESEN. HI ND

EYES G LLS BRANCHES THYMUS FAT SPLEEN Gur Kl DNEY LI VER Bl LE
i1 100 N 80 N 100 0O 100 O 0 B 10 0 100 N 100 A 0 0 O
31 OF 0 S 0 1 01 O R 70 1 OS O B 80 1 O
32 OoC 0 L 0 2 02 0 G 0 2 OM O c 20 2 90
i1 oM 0 &L 0 3 80 NO 0 G 0 D 0 3 10
52 OP 20 | 0 _ 4 20 E 20 _ U 0 E 0

11 OoOor o or 0 X= 0.00_ or 0 X= O O0r 0 F 0

i2 0 0 0 X= 3.20 or 0 x=2.10
(1 0

(2 0

T 0

SUWVVARY OF NORVALS
100 80 100 100 0 80 100 100 80 0
EX M 0 F 10 wu 0
GENERAL REMARKS
I NS: GONADS:
KI'N: OTHER:
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Tabl e 2b.
SUWARY OF FISH AUTOPSY

ACCESSI ON NO 91-34a2 LOCATION:  RR

SPECI ES: SC AUTOPSY DATE: 02/21/91
STRAIN. RR AGE: BY89

UNIT: 2A SAMPLE SI ZE: 10

REASON FOR AUTOPSY: PRE-LIB
| NVESTI GATOR(S): DM SL/ RL/ SW

REMARKS:
STANDARD COEFFI Cl ENT
MVEAN DEVI ATI ON CF VAR ATI ON

LENGIH 116. 60 4.77 4.09
VEI GHT 18. 69 2.09 11. 19
KTL* 1.18 0. 05 7.42
CTL** 4. 36 0. 37 8. 57
HEMATOCRI T 40. 50 3.72 9.18
LEUCOCRI T 0. 48 0.68 16. 64
SERUM PROTEI N 5.75 0.77 13. 43

*EXPRESSED AT KTL TIMES 10 TO THE FIFTH POAER
**CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH POVER

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- MESEN. HI ND
EYES G LLS BRANCHES THYMUS FAT SPLEEN Gur Kl DNEY LI VER Bl LE

N 100 N 100 N 100 0 1000 0 B 60 0 100 N 100 A 0O 0 10
Bl OF 0 S 0 1 01 0 R 401 0s 0 B 50 1 80
B2 oC 0 L 0 2 02 0 G 0 2 oM 0 c 50 2 O
El oV 0 S&L 0 3 20 NO 0 G 0 D 0 3 10
E2 oP 0 I 0 4 80 E 0 _ U 0 E 0
H1 oar 0 or 0 X= 0.00_ or 0 X= O O0r 0 F 0
H 0 0 0 = 3.80 or 0 z=1.10
M 0
2 0
2T 0

SUWVARY OF NORVALS

100 100 100 100 0 100 100 100 50 0

SEX M 0 F 0 U 10

GENERAL REMARKS
FI NS: GONADS:
SKI'N: OTHER 1 WTH DERMOCYSTI DI AM
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Tabl e 2c.
SUWARY CF FI SH AUTOPSY

ACCESSI ON NO  91- 34131 LOCATION:  RR

SPECI ES: SC AUTOPSY DATE: 02/21/91
STRAIN: RR AGE: BY89

UNIT: 1B SAMPLE SIZE: 10

REASON FOR AUTOPSY: PRE-LIB
| NVESTI GATOR(S): DM SL/RL/ SW

REMARKS:
STANDARD COEFFI Cl ENT
MEAN DEVI ATI ON CF VAR ATI ON

LENGIH 105. 20 5. 87 5. 58
VEI GHT 14. 26 2.32 16. 26
KTL* 1.22 0.12 10. 04
CTL** 21.41 0. 49 10. 04
HEMATOCRI T 37.62 3.87 10. 29
LEUCOCRI T 0. 48 0.08 16. 64
SERUM PROTEI N 5.55 0. 47 8.42

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER
**CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH POVER

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- MESEN. HI ND
EYES G LLS BRANCHES THYMUS FAT SPLEEN GUT Kl DNEY LI VER Bl LE

N 100 N 100 N 100 0 100 O 0O B 10 0 100 N 100 A 0 0 O
Bl O F 0 S 0 1 01 0 R 0 1 O S 0 B 80 1 O
B2 oC 0 L 0 2 02 0 G 0 2 oM 0 c 20 2 100
El oV 0 S&L 0 3 70 NO 0 G 0 D 03 0
E2 oP 0 I 0 4 30 E 0 _ U 0 E 0
H oaor 0 or 0 = 0.00 or 0 X= O O0or 0 F 0
H2 0 0 0 = 3.30 or 0 x=2.00
M 0
\Y/% 0
o 0

SUWVARY OF NORVALS

100 100 100 100 0 100 100 100 80 0

SEX M 2 F 3 U 5

GENERAL REMARKS
FI'NS: GONADS:
SKI'N: OTHER:
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Tabl e 2d.

ACCESSI ON NO.  91- 34332

SUWARY OF FI SH AUTOPSY
LOCATION:  RR

SPECIES: SC AUTOPSY DATE: 02/21/91
STRAIN. RR AGE: BY89
UNIT: 2B SAWPLE SIZE: 10
REASON FOR AUTOPSY: PRE-LIB
| NVESTI GATOR(S): DM SL/ RL/ SW
REMARKS:
STANDARD COEFFI Cl ENT

MEAN DEVI ATl ON OF VAR ATI ON
LENGTH 106. 80 10. 58 9.91
WEI GHT 14. 32 3.81 26. 58
KTL* 6. 40 0.12 10. 63
CTL** 4.09 0. 44 10. 90
HEMATOCRI T 41.05 4.15 10. 10
LEUCOCRI T 0.35 0.13 36. 88
SERUM PROTEI N 5. 41 1.26 23. 26

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH PONER

"*CONVERTED FROM KTL,;

EXPRESSED AS CTL TIMES 10 TO THE FOURTH POAER

e o — Ve o Y S N A S P T G i G ki ek ot B A Gl ST e g S A S A M S e T P S R R AN B R S S AP A S Ak mk ek e B S M T A L Sl W WD bkt N S e dew Y A W T B s

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- MESEN. HI ND

IYES G LLS BRANCHES THYMJS FAT SPLEEN QT Kl DNEY LI VER Bl LE
i 100 N 100 N 100 0 100 O 0 B 20 0O 100 N 100 A 0O 0 30
31 OF 0 S 0 1 01 0 R 80 1 0 s 0 B 70 1 50
32 ocC 0 L 0 2 02 0 G 0 2 oM 0 c 30 2 20
i1 oM 0 S&L 0 3 70 NO 0 G 0 D 03 0
12 0P 0 | 0 _ 0.00 30 E 0 _ U 0 E 0
(1 oor 0 or 0 = _ or 0 X= O Coor 0 F 0
|2 0 0 0 ¥= 3.30 or 0 x=0.90
[l 0
(2 0
T 0

SUWARY OF NORMALS

100 100 100 100 0 100 100 100 70 0

EX M 0 F 0 u 10

GENERAL REMARKS
| NS: GONADS:
KI'N: OTHER:
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Tabl e 2e.

ACCESSI ON NO  91-34c2

SUMVARY OF FISH AUTOPSY

LOCATION:  RR

SPECIES: SC AUTOPSY DATE:
STRAIN: RR AGE: BY89
UNIT: 2C SAMPLE SI ZE:
REASON FOR AUTCPSY: PRE-LIB
| NVESTI GATOR(S): DM SL/ RL/ SW
REMARKS:
STANDARD

MEAN DEVI ATI ON
LENGTH 114. 30 6.24
V\EI GHT 16. 86 3.67
ITL* 1.11 0.11
2TLik* 4,02 0.38
IEMATOCRIT 37. 50 12.38
JEUCOCRIT 0. 00 0.00
SERUM PROTEI N 6.11 0.60

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER

: *CONVERTED FROM KTL,;

EXPRESSED AS CTL TIMES 10 TO THE FOURTH PONER

02/ 21/ 91

10

COEFFI Cl ENT
CF VAR ATI ON

5.46
77
9.51
9.41
.02
0.00
9.74

L A e S R N G A D S AN AP M A W G TR M W RAF S W LA WS sk S et S e T P et T Al e A T S PP M W P T A S . s 40 vk T L S Ll e gt Tk T g o — " —

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDG- VESEN. HI ND
YES Gl LLS BRANCHES THYMUS FAT SPLEEN GUT Kl DNEY LI VER Bl LE
100 N 100 N 100 100 0 0 B 60 0 100 N 100 A 0O 0 10
1 0O F 0 S 0 0 1 0 R 40 1 0 s 0 B 100 1 90
2 0c 0 L 0 0 2 0 G 0 2 oM 0 C 0 2 0
1 OM 0 S&L 0 3 10 NO 0] G 0 D 0 3 0
2 oP 0 I 0 4 90 E 0 U 0 E 0
1 oor 0 or 0 0. 00 or 0 = O OO0r 0 F 0
2 0 0 0 x= 3.90 or 0 X=0.90
1 0
2 0
T 0
SUMVARY OF NORMVALS
100 100 100 100 0 100 100 100 100 0
EX M 0 F: 0 U 10
GENERAL REMARKS
CNS : GONADS:
(IN: OTHER:
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Tabl e 2f.
SUWARY CF FISH AUTOPSY

ACCESSI ON NO 91-34d2 LOCATION:  RR

SPECI ES: SC AUTOPSY DATE: 02/21/91
STRAIN  RR AGE: BY89

UNIT: 2D SAVPLE SI ZE: 10

REASON FOR AUTOPSY: PRE-LIB
| NVESTI GATOR(S): DM RL/ SL/ SW

REMARKS:
STANDARD COEFFI Cl ENT
MEAN DEVI ATI ON OF VAR ATI ON

.ENGTH 117. 20 5.20 4,44
'EIGHT 17.59 2.91 16. 55
KTL* 1.09 0.10 8.85
CTL* * 3.93 0. 30 8.85
EMATOCRI T 0. 80 2.98 7.31
EUCOCRIT 0. 48 0. 08 16. 64
ERUM PROTEI N 5 11 0. 56 10. 89

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER
*CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH POWER

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- MESEN. HI ND
YES G LLS BRANCHES THYMUS FAT SPLEEN aur Kl DNEY LI VER Bl LE
100 N 100 N 100 0 100 O 0O B 50 0 100 N 100 A 0 0 10

L O F 0 S 0 1 01 0 R 50 1 0 S 0 B 100 1 O
! 0 ¢ 0O L 0 2 02 30 G 0o 2 O M 0 (o 0 2 90
L O M 0 S&L 0 3 50 NO 0 G 0 D 03 0
r 0 P 0 I 0 _ 4 20 E 0 _ U 0 E 0
L oor 0 or 0 = (0.00 or 0 X= O Ooor 0 F 0
| 0 0 0 x= 2.90 or 0 X=1.80
0
0
0
SUWARY OF NORMALS
100 100 100 100 0 100 100 100 100 0
X M 0 F: 0 u 10
GENERAL REMARKS
NS: GONADS:
I N OTHER:
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Tabl e 2g.
SUWARY OF FISH AUTOPSY

ACCESSI ON NO  91-35 LOCATION:  MC

SPECIES: SU AUTOPSY DATE: 02/22/91
STRAIN: SF AGE: BY89
INIT: SAMPLE SIZE: 60
REASON FOR AUTOPSY: PRE-LIB
[NVESTIGATOR(S): DM RL/SL
REMARKS
STANDARD COEFFI Cl ENT

MEAN DEVI ATl ON OF VAR ATI ON
.ENGTH 117. 77 9. 63 8.18
IEIGHT 18. 72 4.88 26. 06
{TL* 1.12 0.13 11. 39
L TL** 4. 06 0. 47 11. 58
| EMATOCRI T 41. 80 4.43 10. 00
EUCOCRIT 0.41 0.12 29. 63
'ERUM PROTEI N 7.06 1.24 17.53

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER
*CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH POVER

A v — T o —— oyt S o i wha SN S S T NP PO S S Skl S P S G SR DD M S S WD R S T G (S e g S S S T S P S S S S A — o —  —— 48—

VALUES As PERCENTs oF TOTAL SAMPLE

PSEUDO- MESEN. HI ND
YES GLLS BRANCHES THYMUS FAT SPLEEN QUT  KIDNEY LIVER BILE
100 N 100 N 100 0O 100 0 O B 2 0 100 N 100 A 3 0 0O
1 OF 0 S 0o 1 O I 0 R 98 1 Os O B 90 1 95
2 oc 0 L 0 2 0 2 13 G 0 2 OM 0 ¢ 7 2 5
1 OM 0 S& 0 3 32 NO O G 0 D 0 3 0
2 0P 0 | 0 4 55 E O u o E 0
1 oor 0 oOr 0 = 0.00_ Or 0 = O OO0T 0 F 0 _
2 0 0 0 X= 3.40 or 0 X=1.10
1 0
2 0
r 0
SUMVARY OF NORMALS
100 100 100 100 0 100 100 100 93 0
EX M 0 FF 0 U 60
GENERAL REMARKS
NS GONADS:
(IN OTHER
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Tabl e 2h.

ACCESSI ON NO  91-37

SPECI ES: SU
STRAIN:  PAH
UNIT:

REASON FOR AUTOPSY:

| NVESTI GATOR( S) :
REMARKS:

LENGTH

NEIGHT

STL*

STLk*
iEMATOCRIT
LEUCCCRI T
3ERUM PROTEI N

SUMWARY OF FISH AUTOPSY

LOCATI ON:

AGE:
SAMPLE Sl ZE:
PRE- LI B
DM RB/ SW
STANDARD
MEAN DEVI ATI ON
131. 65 13.79
22.79 7.71
0. 97 0. 15
3.56 0. 55
39. 63 3.85
0. 00 0. 00
6. 33 1.04

PA
AUTOPSY DATE:

02/ 27/ 91
20

COEFFI CI ENT
OF VAR ATI ON

10.
33.
15.
15.

9.

0.
16.

48
84
79
42
71
00
38

*EXPRESSED AT KTL TIMES 10 TO THE FIFTH POAER
* CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH POWER

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- MVESEN. HI ND

iYES G LLS BRANCHES THYMUS FAT SPLEEN Qur Kl DNEY LI VER Bl LE
I 100 N 85 N 100 O 100 O 0O B 55 0 100 N 100 A 0O 0O 30
31 OF 0 S 0 1 01 10 R 45 1 0S 0 B 90 170
32 ocC 0 L 0 02 50 G 0 2 oM 0 c 10 2 O
a1 oM 5 S&L 0 3 40 NO 0 G 0 D 03 0
a2 0P 10 [ 0 _ 4 0 E 0 _ U 0 E 0
[1 oor 0 or 0 X= 0. 00 or 0 X= O Ooor 0 F 0 _
{2 0 0 0 X= 2.30 or 0 X=0.70
11 0
i2 0
T 0

SUMVARY OF NORNALS

100 85 100 100 0 100 100 100 100 0

'EX M 0 F 0 uU 20

GENERAL REMARKS
"INS: GONADS:
KI'N: OTHER:
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Tabl e 2i.

ACCESSI ON NO:  91-38

SUMVARY OF FISH AUTOPSY

LOCATI ON: ST

SPECI ES: SC AUTOPSY DATE: 02/28/91
STRAIN. EF AGE: BY89
UNIT: SAMPLE SIZE: 20
REASON FOR AUTOPSY: PRE-LIB
INVESTIGATOR(S): DM RB/ SW
REMARKS:
STANDARD COEFFI Cl ENT

MVEAN DEVI ATI ON CF VAR ATI ON
LENGTH 121. 20 6.53 5.39
JEIGHT 19. 42 3. 89 20. 02
{(TL* 1.08 0.08 7.60
"TL*=* 3.90 0.29 7.53
| EMATOCRI T 39. 18 3.48 8. 87
sEUCOCRIT 0.90 0.35 38. 65
‘ERUM PROTEI N 4.81 1.13 23.45

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER
' *CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH PONER

P S —— Y S A P —— T D - " T T T — - it —— Tt VP W s W S P Sl RS AL e e T SO e M S St S S A Gy S TR G N S W Nl S WA S S GNP S S i

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- VESEN. HI ND
YES d LLS BRANCHES THYMJS FAT SPLEEN GUT Kl DNEY LI VER Bl LE
100 N 100 N 100 0 100 O O B 80 0O 100 N 100 A 0O O 0
1 OF 0 S 0 1 0 1 O R 20 1 0 S 0 B 90 1 100
2 0C 0 L 0 2 0 2 5 G 0O 2 0 M 0O C 10 2 0
1 oM 0 S&L 0 3 35 NO 0 G 0 D 03 0
2 oP 0 [ 0 _ 4 60 E 0 U 0 E 0
1 oor 0 or 0 X= 0.00 or 0 X= 0.00T 0 F 0 _
2 0 0 0 = 3.55 or 0 X=1.00
1 0
2 0
T 0
SUMVARY OF NORVALS
100 100 100 100 0 100 100 100 90 0
X 0 F 0O U 20
GENERAL REMARKS
CNS : GONADS:
(IN: OTHER:

20



Table 2j.

SUMWARY OF FISH AUTOPSY

ACCESSI ON NO.  91-45 LOCATI ON: ST
SPECIES: SC AUTOPSY DATE: 03/06/91
STRAIN.  SAW AGE: BY89
UNI T: SAWVPLE SIZE: 60
REASON FOR AUTOPSY:
| NVESTI GATOR(S): DM RB/ SW
REMARKS:
STANDARD COEFFI Cl ENT

MEAN DEVI ATl ON OF VAR ATI ON
LENGTH 121.18 9. 00 7.43
WEI GHT 19. 97 5.03 25. 18
KTL* 1.09 0. 09 8.51
CTL** 3.94 0. 33 8.59
HEMATOCRI T 39. 48 5. 69 14. 41
LEUCOCRI T 0. 00 0. 00 0. 00
SERUM PROTEI N 5. 59 5. 14 9.94

*EXPRESSED AT

k* CONVERTED FROM KTL;

e e e e T D oy T

ONO Q

o — ————— g - ———— o —

KTL TIMES 10 TO THE FI FTH POAER
EXPRESSED AS CTL TIMES 10 TO THE FOURTH POAER

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- MESEN. HI ND
BRANCHES THYMUS FAT SPLEEN GUT Kl DNEY Ll VER Bl LE
N 100 0 100 0 O B 87 0 100 N 100 A 0O O 8
S 0 11 01 B 47 1 0 S 0O b 88 1 65
L 0 2 0 2 8 G 0 2 O M 0 ¢ 10 2 26
S&L 0 3 17 NO 3 G 0 D 0O 3 0
I 0 _ 4 75 E 3 U 0 E 0
or 0 X= 0. 00 or 0 X= O oor 0 F 0 _
0 0 X= 3.67 or 0 X=1.13
SUMVARY COF NORMALS
100 100 0 93 100 100 88 0
0 F: 0 U 59

et s e s e .

—_—— —— ——— — T DU it ot Bl Gk e D W) iy V) S . W P AT D (MM S T S A0 NN A W GRS MAD M N S e i S5 M S PR Ok W L Ml e VNS B e ol B SR S W N

GENERAL REMARKS
GONADS: 1 PRECOCI QUS MALE

OrHER 7 DERMOCYSTI DI UM
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Tabl e 2k.

ACCESSI ON NO 91-50
SPECI ES: STA

STRAIN.  PAH
UNI T:
REASON FOR AUTOPSY: PRE- LI
| NVESTI GATOR(S): DM SW
REMARKS:

MEAN
LENGTH 250. 20
WEI GHT 341. 00
KTL* 0.23
CTL** 0. 84
HEMATOCRI T 52. 75
LEUCOCRI T 0. 00
SERUM PROTEI N 5. 47

SUMVARY OF FISH AUTOPSY

LOCATION: NS

AUTOPSY DATE:

AGE:

SAMPLE Sl ZE:
B

STANDARD
DEVI ATI ON

22.43
.97
. 04
.15
.16
.00
.31

PO~NOOD

03/12/91
20

COEFFI CI ENT
CF VAR ATI ON

8. 96
25.14
17. 56
84. 09

3. 57

0. 00
23.

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER
**CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH POAER

S S N ek S S o G S " D PV TP S S S . (D T Y P W T S S U W Ui i e s Gl s il e e B B VIR P SR YD SUP NN P S e e S U S e e e A AR S AN S T T S S A

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- VESEN. HI ND
EYES G LLS BRANCHES THYMUS FAT SPLEEN GUT Kl DNEY LI VER Bl LE
N 100 N 60 N 100 0, 100 O 0 B 95 0 100N 100 A 25 0 O
B O F 40 S 0 1 0 1 O R 5 1 0s 0 B 75 1 0
B2 0O C 0 L 0 2 0 2 0 G 0 2 0 M 0 c 0 2 65
El 0O M 0 S& 0 3 O NO 0 G 0 D 0 3 35
E2 oP 0 I 0 _ 4 100 E 0 _ U 0 E 0
H oaor 0 or 0 X= 0.00_ or 0 X= O O0r 0 F 0
H O 0 0 = 4.00 or 0 x=2.35
M 0
M 0
oT 0
SUMVARY OF NORVALS

100 60 100 100 0 100 100 100 100 0

SEX M 0 F 0O u 20
GENERAL REMARKS

FI'NS: PECTORAL FINS ERCDED GONADS:
SKI'N: OTHER:
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Tabl e 2.
SUWARY CF FI SH AUTOPSY

ACCESSI ON NO  91-59 LOCATI ON: MV

SPECI ES: DWD AUTOPSY DATE: 03/21/91
STRAIN.  STA ACE:

UNI T: SAMPLE SIZE: 20

REASON FOR AUTOPSY: PRE-LIB
| NVESTI GATOR( S) :

REMARKS:
STANDARD COEFFI CI ENT
MEAN DEVI ATI ON CF VAR ATI ON

LENGTH 215. 10 22.05 0.10
VAEI GHT 105. 25 35. 80 0. 34
KTL* 0.98 0. 09 0.09
CTL** 3.55 1.08 0.31
HEMATOCRI T 47. 29 2.88 0. 06
LEUCOCRI T 1.16 0. 36 0.31
SERUM PROTEI N 5. 46 0. 57 0.10

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER
**CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH PONER

s e e ek e e e T P S U S U P D Gl U S S S i S N A P N G ey U P G G IR S A A s il e o A D YD AN S G A Sy e S0 R AP S N S T G A S A A Y U S S S a——

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- VESEN. HI ND

EYES G LLS BRANCHES THYMUS FAT SPLEEN Gur Kl DNEY LI VER Bl LE
N 95 N 100 N 100 0 100 0 0 B 100 ©0 100 N 100 A O 0 O
Bl OF 0 S 0 1 0 1 0 R 0 1 0s 0 B 100 1 O
B2 OC 0 L 0 2 0 2 0 G 0 2 oM 0 ¢ 0 2 100
El 5 M 0 S&L 0 3 0 NO O G 0 D 03 0
E2 OP 0 I 0 _ 4 100 E 0 U 0 E 0
H oor 0 or 0 X= 0.00_ or 0 X= Ooaoor 0 F 0
H2 0 0 0 = 2.50 or 0 X=1.25
M 0
(%4 0
or O

SUMVARY OF NORVALS

95 100 100 100 100 100 100 100 100 100

SEX M 0 F 0 u 20

GENERAL REMARKS
FINS: 20/ 20 FINS EROCDED GONADS:
SKI'N: OTHER:
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Table 2m.
SUVMARY OF FISH AUTOPSY

ACCESSI ON NO 91-61 LOCATI ON: W

SPECI ES: EF AUTOPSY DATE: 03/26/91
STRAIN. STB AGE:

UNIT: SAMPLE SI ZE: 20

REASON FOR AUTOPSY: PRE-LIB
| NVESTI GATOR( S) :

REMARKS:
STANDARD COEFFI CI ENT
MEAN DEVI ATI ON CF VAR ATI ON

LENGTH 222. 40 10. 72 4.82
YEIGHT 118. 82 19. 08 16. 06
{TL* 1.08 0. 00 0. 00
STL** 3.90 0. 00 0. 00
IEMATOCRIT 45. 29 2.39 5.28
-EUCOCRIT 0. 88 0. 39 44. 32
SERUM PROTEIN 4. 80 0.61 12.70

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER
¢*CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH POVER

T N e e T W T e AP e S S S ——— W U VI A N T T U0 N el e S Al e it G S s g et A ek ey e A A e e S e P S e S I W WY s W W T NS W N W W W ML B S e m— d —

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO- VESEN. HI ND

: YES G LLS BRANCHES THYMUS FAT SPLEEN GUT Kl DNEY LI VER Bl LE
' 100 N 100 N 100 0 100 O O B 8 50 100 N 100 A 100 O O
1 OF 0 S 0 1 01 0 R 151 0s 0 B 0O 1 5
12 ocC 0 L 0 2 02 0 G 0 2 oM 0 c 0 2 95
1 OM 0 S&L 0 3 0 NO 0 G 0 D 03 0
2 0P 0 I 0 4 100 E 0 _ u 0 E 0
1 oor 0 or 0 = 0.00 or 0 X= O O0r 0 F 0 _
2 0 0 0 = 4.00 or 0 =1.95
1 0
2 0
T 0

SUMVARY OF NORVALS

0 0 0 0 0 0 0 0 0 0

EX M 0 F 0 u 0

GENERAL REMARKS
I NS: GONADS:
KI'N: OTHER:
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Tabl e 2n.
SUWARY OF FISH AUTOPSY

ACCESSI ON NO  91-62 LOCATI ON: W

SPECI ES: PAH AUTOPSY DATE: 03/26/91
STRAIN:  STA AGE :

UNIT: SAMPLE Sl ZE: 20

REASON FOR AUTOPSY: PRE-LIB
| NVESTI GATOR( S) :

REMARKS:
STANDARD COEFFI CI ENT
MEAN DEVI ATI ON CF VAR ATI ON

LENGTH 228. 27 18. 52 8.11
JEIGHT 133. 21 34.14 25. 63
{TL* 1.12 0. 00 0. 00
STL** 4. 05 0. 00 0. 00
| EMATOCRI T 49. 73 3.41 6. 86
JEUCOCRIT 0. 86 0.29 33.74
3ERUM PROTEI N 4.98 0.77 15. 39

*EXPRESSED AT KTL TIMES 10 TO THE FI FTH POAER
**CONVERTED FROM KTL; EXPRESSED AS CTL TIMES 10 TO THE FOURTH POWNER

O S T -y (S St Sl S S A sk e W A S i S TS G S e LA vy A Sl oy PO A e i ey A A Sk oy A i ek e oy P B R SO VI R W T S WEE S e S D S R S S A TR P A el e S

VALUES AS PERCENTS OF TOTAL SAMPLE

PSEUDO~- VESEN. HI ND
YES G LLS BRANCHES THYMUS FAT SPLEEN GUT Kl DNEY LI VER Bl LE
100 N 95 N 100 0 100 O 0 B 100 0 100 N 100 A 100 0 95
1 OF 0 S 0 1 01 0 R 0 1 0S 0] B 0 15
"2 0OC 0 L 0 2 02 0 G 0 2 oM 0 c 0 20
11 oM 5 S&L 0 3 0 NO O G 0 D 03 0
2 P 0 [ 0 4 100 E 0o _ U 0 E 0
1 oor 0 or 0 = 0.00 or 0 = O Ooor 0 F 0
2 0 0 0 = 4,00 or 0 X=0.00
1 0
2 0
T 0
SUVMARY OF NORMVALS
0 0 0 0 0 0 0 0 0 0
EX M 0 F 0O u 0
GENERAL REMARKS
[NS: GONADS:
{IN: OTHER:
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Tabl e 3. Sunmmary of augnented fish health inspections of adult
sal mon and steel head at |daho Colunbia River tributary
hat cheri es.

Facility Date Accessi ons St ock(a Results(b)

East Fork 4/1991 91-89 East Fork STB 0/4 WVH
Satellite 0/4 VP
4/1991 91- 103 0/21 VH

0/21 VP

0/8 BK

4/1991 91- 109 0o/8 VH

0/8 VP

0/8 BK

0/12 PW

0/12 PC

4/1991 91- 115 0/8 BK

o/la VP

o/a VH

1/2 PW

4/1991 91-130 0/6 BK

0/6 VH

O6 P

1/1 PW

5/1991 91- 145 0/56 VE

0/29 BK

Oxbow 3/1991 91-52 Hel | s Canyon 0/3 PC
STA

4/1991 91- 69 0/1 BK
/2 PC

0/52 VH

0/52 VP

471991 91-81 0/44 BK
0/20 PC

0/20 PW

0/65 VP

0/65 VH

471991 91-86 0/47 VP
0/47 VH

4/1991 91- 100 6/233 VP
0/233 VH

6/56 VE

471991 91-106 1/144 VP
0/144 VH

4/1991 91-118 1/61 VH
1/61 VP

4/1991 91-119 0/16 VP
0/16 VH

5/1991 91-131 0/55 VP
0/55 VH
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Tabl e 3. conti nued

Facility Date Accessi ons St ock( a) Resul t s(b)

Pahsi mer oi 3/1991 91-63 Pahsi mer oi 1/22 VP
STA
0/22 VH

3/1991 91- 66 0/22 W
0/22 VH
3/1991 91-71 0/48 VP
0/48 VH
471991 91-76 0/45 VH
1/40 VP
4/1991 91-87 6/80 VP
0/80 VH
4/1991 91-91 0/66 VH
2/66 VP
471991 91-93 0/20 VH
0/20 VP
0/20 PW
0/19 VE
4/1991 91-105a Pah/Saw STA 0/60 VP
0/60 VH
0/60 BK
4/1991 91-111 Pahsi mer oi 0/48 VH
STA
0/48 VP
471991 91-128 Pahsi mrer oi i/32 WH
STA
0/32 VWP
0/32 BK
5/1991 91-141 0/14 VH
0/14 VP
g 14 BK
5/1991 91- 144 0/7 VH
0/7 VP
0/7 BK

Sawt oot h 471991 91-90 Sawt oot h STA 0/11 VH

0/11 VP
4/1991 91- 104 0/8 VH
0/8 VP
0/5 PC
1/1 PW
4/1991 91- 110 0/4 VH
0/4 VP
0/4 BK
0/3 PC
1/l PW
471991 91- 116 0/6 VH
0/6 VP
0/6 PC
1/2 PW
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Tabl e 3. conti nued

Facility Date Accessi ons Stock(a) Resul t s(b)

Sawt oot h 471991 91-129 Sawt oot h STA 0/21 BK
0/21 VP

0/21 VH

2/5 PW

0/21 PC

471991 91-135 0/6 BK

5/1991 91-137 0/4 BK

0/30 VE

1/4 VP

0/4 VH

(a) Stock Abbreviations

BT = brook trout
SC = spring chinook
STA = A steel head
STB = B steel head
su = sumrer chi nook

(b) Pathogen Abbreviations

BC = bacterial Cytophaga

BF = bacterial furunculosis

BK = bacterial kidney disease

BR = enteric redmouth bacterium

PC = Ceratonyxa shasta (noninfectious stage) parasite
PW = _M/xobolus (Mysoxoma) cerebralis parasite

Ratio = no positive fish or pools/no. sanpled

VE = EIBS virus

VH = I HN virus

VP = I PN virus

28



Tabl e 4. Summary of diagnositics and health nonitoring of juvenile

sal non and steel head at

hat cheri es.

Facility
Crooked River

Magi ¢ Val | ey

comment s

Comment s:

Preliberation Sanple

Preliberation Sanple

Date

7/1991

8/1991

10/1991

1/1991

Densiti es

1/1991

Densiti es

1/1991

2/1991

2/1991

2/1991

2/1991

3/1991

Accessi ons

91-197

91-222

91- 303

91-08

| daho Colunbia River tributary

St ock(a Resul t s(b)

Dwor SC 0/20 BK
0/4 Dbacty
0/20 VH
0/20 VP
0/5 PI

Dwor SC 0/10 VH
0/10 VP
0/10 BK
0/10 PX

Dwor SC 0/60 BK FAT
0/60 BK ELI SA
0/60 VH
0/60 VP

Pah STA 5/8 BC
0/10 VH
0/10 VP

shoul d be reduced: reduce stress.

91-09

EF STB 2/8 BC
0/10 VH
0/10 VP

and stress should be reduced.

91-10

91-21

91-22

91-23

91-59

91-61

29

Dwor STB 0/10 VH
0/10 VP
3/8 BC
Pah STA 0/10 VH
0/10 VP
0/8 Dhacty
Dwor STB 0/10 VH
0/10 VP
0/8 bacty
EF STB 0/10 bacty
0/10 VH
0/10 VP
Dwor STB 0/60 BK
0/60 VH
0/60 VP

EF STB 0/60 BK
0/60 VH
0/60 VP



Table 4. continued
Facility Date
Magi ¢ Val | ey 3/1991

(cont.)

Preliberation Sanple

5/1991
5/1991

5/1991

MeCal | 1/1991
2/1991
3/1991

Fl avobact eri um

4/1991
5/1991
N agar a

Springs
Epi zooti c caused

1/1991

Accessi ons Stock(a) Results (b)
91-62 Pah STA 0/60 BK
0/60 VH
0/60 VP
91- 166 Pah STA 0/10 VH
0/10 VP
91- 167 HC STA 0/10 v
0/10 VP
91-168 Dwor STB 0/10 VH
0/10 VP
91-12 SF SU 0/8 bacty
0/10 viro
91- 35 SF SU 0/60 viro
0/60 BK
91-58 SF SU 1/4 Dbacty
0/10 viro
91- 83 SF SU o/6 PC
0/6 PI
91-138 SF SU 0/10 bacty
91- 05 Pah STA 4/8 BC
0/10 viro

by F. psvchrophilus TM 100 treatnent

BC
MAS
Viro

BC
viro
BC
viro

BC
MAS

Viro

(medi cated feed). Relief from nortality not to
expect ati ons.
171991 91- 07 Pah/HC STA 0/8
4/8
0/10
Epi zootic caused by F. psvchronhilus.
Now MAS causing nortality.
2/1991 91/20 Pah STA 5/8
0/10
3/1991 91-50 Pah STA 0/60
0/60
Prel i beration.
3/1991 91-53 4/4
4/8
Environnental stress, overcrowdi ng, hypoxia + pathogens.
4/1991 91-102 Pah STA 0/4
4/4

Fi sh
No treatment

rel eased before
appl i ed.

identification conpleted.
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Table 4. continued

Facility

Pahsi ner oi

Powel

Rapid River

Sawt oot h

Date

1/1991
2/1991

3/1991

5/1991

3/1991

1/1991
2/1991
3/1991
4/1991

5/1991

1/1991
1/1991
2/1991
2/1991
3/1991
3/1991
3/1991
3/1991
471991

5/1991

Accessi ons

91-15
91-37

91-47
91-155

91-67

91-13
91-34
91-57
91-84
91-139

91-16
91-17
91-38
91-40
91-43
91-44
91-45
91-65
91-120

91-153

Non segregated lots of EF SC

5/1991

91-154

H gh BK segregation groups.

31

Btock(a) Resul t s(b)
Pah SU 0/10 viro
Pah SU 0/60 BK
0/60 viro
Pah SU 0/11 viro
0/8 BK
Pah SU 0/10 BK
0/8 Dbacty
Kooski e SC 0/7 BK
0/5 viro
RR SC 0/8 BK
0/10 viro
RR SC 0/60 BK
0/60 viro
RR SC 0/10 viro
0/4 bacty
RR SC o/6 PI
o/6 PC
RR SC 0/10 BK
0/8 bacty
Saw SC 3/8 BC
0/12 BK
EF SC 0/8 BK
2/8 BC
Saw SC 0/40 BK
0/40 viro
EF SC 0/20 BK
0/20 viro
Saw SC 1/8 BC
1/10 viro
EF SC 0/8 Dbacty
1/10 viro
Saw SC 0/20 BK
0/20 viro
Saw SC 0/10 PW
0/6 Dbacty
Saw SC 2/2 BK
By FAT TNIC.
EF SC 12/18 BK
4/4 MAS
Saw SC 4/8 BK
0/4 bacty



Tabl e 4. continued

(a)

(b)

St ock Abbreviations

SC = spring chinook
STA = A steel head
STB = B steel head
su = sunmer chi nook

Pat hogen Abbrevi ations

BC bacterial Cytophaga

BF bacterial furuncul osis
BG = bacterial gill disease

BK = bacterial kidney disease

BR = enteric redmouth bacterium

EGD = environnental gill disease

LLD = lipoid liver degeneration

PC = Certonyxa shasta (noninfectious stage) parasite
PW = s parasite

Ratio = no positive fish or pools/no. sanpled

VE = EIBS virus

VH = IPN virus

VP = I PN virus

32



Tabl e 5a.

MAG C VALLEY HATCHERY

MO/YR

JUN9O
JUNIO
JUN9O
JUL90
JUL90
JUL90
AUR0
AUR0
AUR0
SEP90
SEP90
SEP90
OCT90
OCT90
OCT190
NOV90
NOV9OO0
NOV9OO0
DECO0
DECO0
DECO0
JAN91
JAN91
JAN91
FEB91
FEB91
FEB91
MAR91
MAR91
MAR91
APRO1
APRI1
APRO1

STOCK

90PAHST
90EFST
90DWORST
9COPAHST
9CEFST
90DWORST
9COPAHST
90EFST
90DWORST
90PAHST
9CEFST
90DWORST
90PAHST
90EFST
90DWORST
90PAHST
90EFST
90DWORST
9COPAHST
90EFST
90DWORST
9COPAHST
90EFST
90DWORST
SOPAHST
90EFST
90DWORST
90PAHST
90EFST
90DWORST
9COPAHST
90EFST
90DWORST

PAHST -~ Pahsmer oi

EFST
DWORST =

- East

NO. FI SH

1181466
425515
807174

1167640
384211
652254

1158042
354538
650232

1155563
353172
648451

1117455
352088
663943

1122506
337800
658526

1121588
337514
658009

1121055
337326
657260

1120747
337207
656883

1120299
337031
656369

1094200
334700
633100

A st eel head
Fork B steel head
Dwor shak B st eel head

FI SH kg

1116.
2228.
704.
371.
568.
279.
143.
198.
125.
55.
81.
68.
40.
48.
38.
23.
25.
24.
19.
20.
19.
13.
14.
14.
10.
10.

CO®OO0ON!

PNROONUOITRARRPRRORNUIUIRPOOONOOWORLROOWUTOUINNO

33

AVG
TEMP. (C)

15.1
15.1
15.1

15. 1.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.
15.

PRPRPRPRRPRRPRRPRRPRPRREPRRPRPRRPRREPREPRRPRRERRPRRERRPRPER

FLO | ND.

46
65
.15
. 69
.44
74
30
82
26
85
52
66
.01

PPP OO O00ORO00000ORO00OROROOOROR
(o))
[{e]

CO0000000000000000000000000000

OCOCOOOOOOOOOO0LOOOOO0OOOOCOONOOROOND



Tabl e 5b.

McCALL  HATCHERY

MO/ YR

JUN9O
JUL90
AUR0
SEP90
OCT90
NOV9OO0
DECO0
DECO0
JAN91
JAN91
FEB91
FEBI91
MAR9O1
MAR91
APRI1

SFSU = South Fork sunmmer

STOCK

89SFSU
89SFSU
89SFSU
89SFSU
89SFSU
89SFSU
89SFSU
90SFSU
89SFSU
90SFSU
89SFSU
90SFSU
89SFSU
90SFSU
90SFSU

NO. FI SH FI SH kg
710846 99.1
710112 67.4
709890 40. 6
709713 33.2
709641 27.2
709488 25.7
708905 24.1
49476 1050.0
708779 21.5
449456 1208. 36
708635 22.9
1002473 1058. 93
708600 23.8
1000050 760. 98
996197 614. 02
chi nook

34

AVG

TEMP. (C)

55.
53.
50.
46.
45.
40.
39.

FLO. I ND.

0000000000000 e0

cooo00000000000

19
10

02
01
02
08
65
01

.31

02
40

. 004

24



5d.

ERO HATCHERY

STOCK

89PAHSU
89PAHSU
89PAHSU
89PAHSU
89PAHSU
89PAHSU
89PAHSU
89PAHSU
89PAHSU
89PAHSU
89PAHSU
9COPAHSU
89PAHSU
9COPAHSU
89PAHSU
9COPAHSU
9COPAHSU
9COPAHSU

Pahsi ner oi

NO.FISH  FI SH kg
138944 694. 6
183530 432.6
229642 226. 8
229193 147.7
228773 102.5
228403 74. 1
228175 52.9
227941 46. 3
227842 43.0
227792 42. 3
227742 41. 3
453004 2013.5
227691 37.5
611666 1575. 3
227500 34.0
608893 942.7
608001 644. 4
607625 308.9
sunmer chi nook
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AVG

TEMP. (C)

7.
10.
11.
17.
13.
13.
13.

CENOORWWWA®

OCOOWPRAOONNONOMNOCORLRARELDN

FLO | ND.

OO0 00O0000O0000OROO

.62
.71
. 80
.42
.53
. 55
.62
77

93
94
96

.41
.92

49
99

. 68
.81
. 86

DEN. | ND

OO OO0OO0OOODOOOOOOOO0OOO0O

.25
.17
.43
.02
.02
.03
. 04
. 04
. 04
. 04
. 04
.14
. 05
.14
. 06
.22
.29
.02

%MORT

COOOO00O00OO0000R~OO

MORT

.34
.20
.82
.10
.04
. 06
.02

02

- 02
.04
.02
.18
.15
.51
.12
.14
.03
.04



Tabl e sf.

SAWOOTH HATCHERY

MO/YR STOCK
APRI0 89SWI'SC
APRI0 89EFSC
MAY90 89SWI'SC
MAY90 89EFSC
JUN990 89SWI'SC
JUN9O 89EFSC
JUL90 89SWI'SC
JUL90 89EFSC
AUR0 89SWI'SC
AUR0 89EFSC
SEPBO 89SWI'SC
SEP90 89EFSC
OCT90 89SWI'SC
CCT190 89EFSC
NOV90 89SWI'SC
NOVOO 89EFSC
DECO0 89SWI'SC
DECO0 89EFSC
JAN91 89SWI'SC
JAN91 89EFSC
FEB91 89SWI'SC
FEB91 89EFSC
SWSC -

EFSC - East

NO. FI SH

660390
99075
659259
98845
657871
98677
656773
98659
655584
98584
654995
98532
650371
98483
651884
98471
651737
98455
651529
98413
650900
98302

FI SH k9

346.
350.
240.
235.
176.
169.
94.
97.
72.
70.
57.
59.
52.
50.
52.
50.
52.
50.
52.
50.
57.
66.

OCWNONONONOODUIWOIo~NPOWO -

Sawt oot h spring chinook
Fork Sal non spring chinook

38

AVG
TEMP. (C)

[EE
N
APANNOOIOOCORRFRPWWNNOORMDRAINOO

FLO | ND.

CO0000000000000000000kR
N
N

CO00000000000000000000

©COO00000000000000000000



Appendi x 1.

oj ective 1.

Task

Task
and

oj ecti ve
Task
Task

Task
oj ecti ve

Task

Task

oj ecti ve
Task

Task

Task
oj ecti ve
Task
Task
Task

1.

B

1.
1

a o o o &

w N

= O

Summary of Project bjectives and Tasks

Start-up

Acquire conpetent staff: conplete

Acquire equi pnent and  supplies: final  year
equi pnent  purchases are being nae. Equi pnent
installation wll be acconplished as it is
received. Supply purchases are ongoing. In June
1991 the laboratory noved into a new |aboratory

facility (independent of this BPA contract).

Steering Conmittee

Attend quarterly meetings: ongoing

Technol ogy transfer is being acconplished as per
1990 Annual Report, Appendix 2. During this report
period considerable effort has gone into database
devel opnent. This database will continue to serve
I daho's fish health needs followi ng the termnation
of the BPA fish health nonitoring project.

Facility list:

i npedi ment conpl et ed

Conduct augnmented fish health nonitoring

Organosonmati ¢ anal yses per
work is done at all

contract plus additional
anadronpbus stations: ongoing

Conduct
ongoi ng

field and lab work as per Table 2.1:

Conduct studies of hatchery water supplies

Submit water sanpling plan: conpleted

Water sanple collection
di rection

plan: work awaiting BPA

Record flow density indices: ongoing

Record, analyze, report data

Data fornms submttal: conpleted

Record data: ongoing

Subm t
report:

data collected each quarter
ongoi ng

with quarterly

Al



hjective 6.0 Estimte benefits of project
Task 6.1 |Is being collected and analyzed and wll be
presented in final report.
Task 6.1.1
Task 6.1.2
Task 6.1.3
Task 6.1.4
Task 6.1.5



